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This volume constitutes a test data report for Phase 2 of the Lockheed/AMRDL
High Advance Ratio Research Program. Four distinct types of-tests were con-
ducted and the data from each are presented in separate appendices. As a
convenience to those vho would utilize the test results, all of the data, which
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EXPERIMENTAL ROTOR TRANSFER FUNCTIONS
All of the rotor transfer functions which were obtained during the Phase 2
test are contained within this appendix. In addition to plotted data, the
derivatives are also expressed in coefficient form and tabulated (Tables VIII
IX and X. The moments were transferred to the center of rotation (for
transfer procedure see page 8k of Ref. l) and nondimensionalized as follows.
°m (@ 0 in.)
• "aa TiR3 P (QR)2
(@ 0 in.)
aa TTR3 p (OR)2
 aq
Values of a = 5.73 and P= 0.002378 slugs/ft3 have been assumed for the
•calculations.





ROTOR FREQUENCY RESPONSE TO COLLECTIVE PITCH
U)
rpm u (rad/sec)
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EXPERIMENTAL TRANSFER FUNCTIONS FROM WHICH TOTAL PITCH LOOP AND
TOTAL ROLL LOOP STABILITIES WERE DETERMINED





which were used to determine total pitch loop stability margins are plotted
in Figures Dl to Dl6. The lateral transfer functions
b, 61 c
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EXPERIMENTAL CLOSED LOOP STEADY STATE AND FREQUENCY RESPONSE DATA
6 1 6Closed loop rotor frequency response data with respect to o, s, long
Q
and lat are plotted in Figures El to ElU. The tests were conducted at
advance ratios of 0.29 and 0.5^  at a rotor speed of 800 RPM with the following
control system parameter combination.
A = 0.5
L = 0
A = 0 deg
r = 0 deg
Closed loop steady state test data are plotted in Figures El? to En-2. The --
data were recorded at advance ratios from 0.29 to l.kk, nondimensional flapping
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Figxire E15. Closed Loop Steady State Rotor Response to an a - Disturbance,
















800 RPM (P = l.33)
M =0.29
0
Figure El6. Closed Loop Steady State Rotor Response to an en - Disturbance,










Closed Loop Steady State Rotor Response to an cv - Disturbance,
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800 RPM (P = l.33)
u =0.40
28
Figure El8. Closed Loop Steady State Rotor Response to an a - Disturbance,
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Figure E19. Closed Loop Steady State Rotor Response to an CY - Disturbance,
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=0.54
-30 30
Figure E20. Closed Loop Steady State Rotor Response to an












Closed Loop Steady State Rotor Response to an











Figure E22. Closed Loop Steady State Rotor Response to an a - Disturbance,
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Figure E23. Closed Loop Steady State Rotor Response to 9 ,
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Figiire E2^0 Closed Loop Steady State Rotor Response to n ,long
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Figure E25. Closed Loop Steady State Rotor Response to 6 ,
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Figure E26. Closed Loop Steady State Rotor Response to 8.. ,














Figure E27. Closed Loop Steady State Rotor Response to
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Figure E28. Closed Loop Steady State Rotor Response to 8.. ,
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Figure E29. Closed Loop Steady State Rotor Response to 9.. ,
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Fig-ore E30. Closed Loop Steady State Rotor Response to 9-j.oncr'













Figure E31. Closed Loop Rotor Pitching Moment Response to Of,
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Figure E32. Closed Loop Rotor Rolling Moment Response to o,















Figure E33. Closed Loop Rotor Pitching Moment Response to 9 ,










Figure E3^. Closed Loop Rotor Rolling Moment Response to 9 ,



















Figure E35. Closed Loop Rotor Pitching Moment Response to














Figure E36, Closed Loop Rotor Rolling Moment Response to 9long5
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Figure E37. Closed Loop Rotor Pitching Moment Response to 8 ,
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Figure E38. Closed Loop Rotor Rolling Moment Response to 9 , ,
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Figure E39. Closed Loop Rotor Moment Responses to rv,












Figure E^O. Closed Loop Rotor Moment Responses to 9 ,















Figure E^l. Closed Loop Rotor Moment Responses to fi ,
xong
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Figure EU2. Closed Loop Rotor Moment Responses to 9 , 300 rpm




OPEN LOOP STEADY STATE ROTOR RESPONSE DATA
The data used to determine the steady state rotor response derivatives at a
rotor speed of 1200 RPM are plotted in Figures Fl to F10. Rotor pitch and
9 6 9
rolling moments and lift generated by or, o, s and c excitations are





















Figure Fl. Open Loop Rotor Moment Responses to 9 ,














Figure F2. Open Loop Rotor Lift Response to 9 ,
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Figure F3. Open Loop Rotor Pitching Moment Response to »,
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Figure F^4. Open Loop Rotor Rolling Moment Response to &,
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Figure F5. Open Loop Rotor Lift Response to tv,






















Figure F6. Open Loop Rotor Pitching Moment Response to 6 ,


















Figure P7. Open Loop Rotor Rolling Moment Response to 9 ,




















Figure F8. Open Loop Rotor Lift Response to 9 ,
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Open Loop Rotor Pitching Moment Response to 6 ,
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Figure F10. Open Loop Rotor Rolling Moment Response to 9 ,
1200 rpm (P = 1.17), Y = 5.0 °
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